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alr bags, but this would have required removal of the ceiling panels and some of the partition
walls, thereby reducing the stiffness of the mobile home superstructure. In view of the

fact that the roof membrane acts ag a true membrane, being secured only at the perimeter to
headers which are in turn nailed into the ends of the roof trusses, cthe uplift line load
applied directly to the ends of the roof trusses was deemed to be an acceptable approximation
of actual wind loading. Ne corresponding line load was applied to the "leeward" edge of

the roof system as this would have required penetrating all of the parcition walls wich the
wiffletrees. Thila omission was not considered to be significant because the intensities

of both the mean and fluctuating pressures are much less on the leeward half of the roof.

The rams were controlled by a multiple-channel hydraulic load malntainer which allowed
the lecad increments te be simultaneously applied to each wiffletree while maintaining a
constant relative load intensity. The force links between the foundation system and the
main support frame allowed a direct comparison between applied loads and reactions. Load
cells were installed in the diagonal and over-the-top tie~dowms at load peint Heo. 3 (see
Figures 7.1 and 7.5)}. Horizontal deflections were measured by means of displacement
transducers mounted on supports along the leeward wall. These transducer supporCLs were
isolated from the mobile home and the main support frame and the measured defleccions
therefore included contributions from both the mobile home proper and the foundation system.
Verical displacements of the floor system were measured at selected points along the
"windward" wall so that apparent horizontal deflections due to rotatiom of the mobile home
could be accounted for, Two displacement transducers mounted on telescoplng supports

provided a meagure of diagonal strain In a2 vertical plane at midlength of the mobile home.

The digital data acquisition system used in this phase of the study can multiplex up to
200 low-level signal inputs at a rate of 10 channels per second and averages each sample over
a 16 msec period to improve the signal to noise ratio. Maximum error due to transducer

drift, nonlinearity and A-D conversion was approximately + 1 percent,

7.2 Load-Deflection HMeasurements and Failure Modes - All loads were applied in increments

and deflections were in most cases recorded from 1 to 2 minutes after the load increment
had been applied. The line leoads were proportioned so as to approximate the pressure
discributions suggested by Figure 5.8 and the load intensities were calculated for assumed
basic wind speeds using the drag and 1ifr coefficients presented in Section 6.5. In the
following discussion, reference las wade to Figure 7.5 which indicates the locations of the
booms (load points 1 to 4) and the sections at which horizontal deflections were measured
at the ceilling and floor planes (designated as 1T, 1B, 2T, etc.) Unless otherwise noted,
horizontal deflections at the celling plane are relative to the floor plane and have been
corrected for rotation of the floor system. The loadsa plotted againat deflectiona at the
floor plane correspond to the total shear per unit lemgth, 1.e., the sum of the top and
bottom horizontal line leads. In addition to direct measurement of horizontal displacements,
extension and contractlon of the interlor dilagonals of a cross-—section through the mobile
home were measured at section 3 (see Figure 7.5). In the following discussion Diagonal "A"
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refers to the line extending from the floor at the windward wall to the ceiling at the

leeward wall and vice versa for Diagonal "B",

Load Case No, 1 - Line loads were applied to the windward wall cnly and only one

boom-whiffletree combination was loaded at a given time. The measured absolute deflecticns
for loads applied sequentially to load poeints 1 through 4 are plotted in Figure 7.6. Load
intensitles are listed on the figure and correspond approximately to the drag forces associ-
ated with a basic wind speed of 50 mph {22 m/e). The loads were applied in a single

Increment.

As expected, the forward portion of the mobile home superstructure exhibits less stiff-
ness than do the central and rear portions where the transverse partition walls are located.
It is also appatrent from Figure 7.6 that the indicated stiffness of the foundation system
at load point No, 4 is substantially less than at the other three load peints. This 1s
believed to be due to slack in the connections between the mobile home floor s;stem and the
underframe {(bar jolsts and stringers) eince the foundarion aggemblies were all identical
in congtruction and all tile-down cables were given the same preload {(approximately 100 1bf
or 450 N) prior to testing. Alsc note that the main support frame does not transfer any

horizontal lecads te the ground and does not, therefore, contribute to horizontal deflections.

Load Case No, 2 - Line loads were applied to the windward wall at all load points

simultaneously and, as with Load Case No, 1, corresponded to a basic wind speed of approxi-
mately 50 mph (22 m/s). The relative horizontal deflections are plotted in Figure 7.7.

Note that although the load vs. deflection relationships at both the Eleoor and ceiling

planes are nonlinear, the foundation system respcnds directly to load while the superstructure
requires an initial racking load of approximately 10 1bf/ft (15 N/m) before the "leeward"

wall on which the deflections were meapured becomes fully mobilized.

Load Case No. 3 - This load case included horizontal line loads acting on the windward

wall to simulate drag and a vertical lime load acting at the leading edge of the roof to
simulate uplift. The maximum load actained during the test corresponds to a basic wind
speed of approximately 70 mph (31 m/s). The horizontal loads and deflections are plotted
in Figure 7.8. The vertical line loads for this load case were as follows.
Increment Number Load Intensity
1 21 1bf/ft

44

63

82
105
120
106

61

21
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Fig. 7.6 - Load versus Deflection for Load Case No. 1
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It is important to note that the deflections plotred for the celling plane in
Figure 7.8, while being referenced to the floor plane, have not been corrected for rotation
of the floor plane and thus do not reflect the true stiffneass of the superstructure under
the loads described above. The totatlions for the load teste involving application of a
vertical line load were in all cases large enough to preclude rellable corrections of the
measured horizontal displacements at the celling plane, To obtain an estimate of the super-
structure stiffnesa, reference is made to Figure 7.9 in which che diagonal displacements have
been plotted against the intensity of the upper horizontal line load. Based on simple
geometric relationships, the true relative horizontal displacements between the floor and

ceiling planes are approximately 17 percent greater than the measured diagonal displacements.

Load Case No. 4 - This load combination was identical to Load Case No. 3 and was

applied with the intention of eastablishing the ultimate load capacity of the mobile home
superstructure under combined 1ift and drag loading. Also of interest was the failure mode
of the mobile home underframe to which the dlagonal ties were attached. However, the test
had to be terminated at a load level corresponding to a basic wind speed of approximately
90 mwph (40 w/9) because the alignment of the vertical rams could not be maintained under
the large rotation and lateral deflections encountered. The test was repeated after the
over-the-top tle-downs had been preloaded to approximately 650 1bf (2,9 kN). Initial
faillure of the superstructure occurred in the roof-to-wall connecticn on the windward side
between load pointas 1 and 2 and was followed very shortly by an identical failure between
load polnts 3 and 4 with the same locads applied, Load levels at the time of failure were

as follows.

Load Point Load Intensity
1 & 4 Top horizontal 95 1hf/fc
"  Bottom " 164
2 & 3 Top " 73
Bottom " 143
Vercical 255

The reglon of initial failure with loads still applied is shown in Figure 7.10, In
Figure 7.11 the roof membrane has been peeled back and the facia strip removed to expose
the header and wall plate, Separation of the header from the plate was approximately 2 in
(50 mm) with the uplift loading of 255 1lbf/ft (3.7 kN/m) applied. The faillure was pro-
gressive and extended over the region between the load spreaders under the tie-down cables.
Load-deflection data for the celling plane could not be plotted with accuracy because of
che large rotations. As with lcad case No. 3, reference is made to the measured diagonal
dieplacements for an esatimate of stiffness of the central portion of the superstructure.
The regulra for load case No, 4 are presented in Figure 7.12, the final increment of dis-
placement being meapured after failure of the roof-to-wall connection. Although the relative
horizontal deflection at the ceiling plane for this load level averaged 0.8 in (20 mm), the
partition walle and end walls showed no eignificant signa of distress.
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Fig. 7.8 - Load versus Diagonal Displacement for Load Case No. 3
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Fig, 7.1l - View of Top Plate and Header (facia strip and roof membrane removed)




AVERAGE HORIZONTAL SHEAR (Ibf /ft)

80 I I I I ! ]
LOAD CASE No.4

10

Contraction of | Extension of
Diagonal “B” Diagonal "A"
o | | | ] 1 1
-.8 -6 -4 -2 0 .2 4
DIAGONAL DISPLACEMENT
(inches)

Fig. 7.1% - Load versue Diagonal Dieplacement for Load Case No. ¢

99



Firsc signs of distress in the mobile home underframe for Load Case No. 4 were observed
at load point No. 2 when a weld falled in one of the bar jolsts, allowing the botrom chord
to buckle. This occurred when the sum of the horizontal line loads (applied drag) was
approximately 200 1bf/ftr (2.9 kN/m}. At thils same load level, initial yielding was
observed in the web of the longitudinal stringer at load polnt No. 1 where the diagonal
tie wap connected to the web by means of an eyebolt. No additional fallures were observed
in the underframe during application of the remaining load increments. However, splitting
of the headers in the floor system was observed at pointe where the bar jolsts of the
underframe were attached by lag screws., A view of the yleld lines in the web of the longi-
tudinal stringer at load point No. 1 18 shown in Figure 7.13. A short section of steel
channel was used at each load point to distribute the load at the eyebolt. The maximum
drag load applied to load point No. 1 was 260 lbf/ft (3.8 kN/m).

Load Cage No, 5 - This final loading configuration applied to the mobile home consisted

ouly of a horizontal line load acting aleong the top of the windward wall. The purpose of
the test was to examine the fallure mechanism of the partition walls and end walls in =8
aimple racking mode. Prior to conducting the test, the system of rams and whiffletrees for
applying the vertical line load was removed and 2 x 4 cleats were placed againgt the inside
of the windward wall at the ceiling and were nailed into the bottom chords of the roof
trusses, This allowed the roof-to—wall comnection, which had been damaged in the previcua
test, to transefer the upper horizontal line load into the roof trusses. A preload of
approximately 500 lbs (2.2 kN) was applied to the over-the-top tie-downa to prevent exces-—

give rotation of the mobile home.

Load-deflection diagrama for pointa along the leeward wall at the ceiling plane are
plotted in Figure 7.4, The deflections are relarive to the floor plane and have been

corrected for rotation of the mobile home floor syatem.

Movement of the end walls and particion walls relative to the floor and ceiling was
monitored during application of the load incrementa. Following the application of load
increment No. 5 (see Figure 7.14) this relative movement or 'slip" averaged 0.1 in
(2.5 mm) at both the floor and ceiling for all walls. Wo significant change was observed
for the end walls at load increment No., 7, but averaged about 0.2 in (5 mm) for the
partition walle. Vertical separaticn of the partition walls from the floor became
significant during application of load increment No. 8, averaging 0.5 in {13 mm). During
the application of load increment No. 9, portioms of the interior paneling separated
from the front end wall and from most of the partition walls. Also, the exterior sheet on
the front end wall developed a pronounced buckle as is shown in Figure 7.15, This was
the highest load level attained during the test, 1t being obvious that no additiomnal
resistance to racking could be developed in the superstructure. The separation of the
partition walls from the floor averaged 2 in (50 mm) along the hallway and slip averaged
0.4 in (10 wm) at both flocor and ceiling. No separation of the end walls from the floor
or ceiling was observed. However, the slip after application of load increment No. 9
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averaged 0.2 in (5 mm). Diagonal displacements at Section 3 for Load Case No. 5 are
plotted against the horilzontal load intensity in Figure 7.16. The range of the displace-
ment transducers was exceeded with the application of lecad increment No. 7 and the remainder

of the pleot is speculative,

7.3 Stiffness Coefficlents - There are several accepted proceduras for quantifying stifiness

coefficients for nonlinear load-deflection plots. For wood frame constructlon the load

per unit length of structure corresponding to a net deflection of 0.1 in (2.54 mm) has been
ugsed [27]. Relevant to auy definition of stiffness 1is the load duration (particularly

for wood frame construction) and the anticipated range of structural deformaticn. The
deflections measured in thils study correspond to load durationa that are substantially
longer than those assoclated with peak wind gusts and tend, therefore, to overestimate

the deflections due to actual load fluctuations. However, this consideration is offset
somewhat by the fact that deflection limitations usually relate to service conditions
rather than to ultimate load conditions and the assoclated short load duratioms,

It is usual for codes and standards to specify deflectilon limitarions as fractions of
gpan ot length of member, L, typical limitations being L/180 for simple spans and L/90
for cantilevers. For a mobile home of typlcal dimensions the range of allowable deflections
using these criteria would be approximately 0.5 to 1.0 in (13 to 25 mm) for the super-
structure. The following stiffness coefficients are proposed as best representing the load-
deflection relationships presented in Section 7.2 for the foundation configuration used in

this study and for the range of deflectlons relevant to service conditions.

Racking of end walls 170 (lbs/ft)/in
Racking of central portion
of superstructure 100 "

Transverse loading of underframe
and foundation system 430 "

Stiffness coefficients for mobile homes constructed in accordance with the provisilons of the
current federal Mobile Home Construction and Safety Standards can be expected to be substan-
tially greater than the values listed above due to improvements Iin structural connections and
the design of partition walls, floors and cellings to act as true diaphragms. However, the
coefficients determined in this study can serve as a reference by which to Judge the effec-

tiveness of recent structural innovationms in mobile home construction.

7.4 Forces in Tie-Down Cables - The tie—-down scheme used in the load~deflection studies

is shown in Figure 7,1, If it is assumed that (1) the load distribution over the mobile home
cross-sectlion 1s known} {2) that the windward pier or pedestal is unloaded; and {(3) that the
diagonal tie connecting the underframe to the leeward anchor 1s slack; there are Eive
unknowvn forces in the mobile home support and tie~dowm aystems, These are valid assumptions

when the overturning moment equale or exceeds the restoring moment due to dead load and
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the system of forces becomes statically determinate if two addirional assumptions are
made; (1) that there Is no load acting on the leeward portion of the over-the-top tie and
(2) that the coefficient of friction between the mobile home underframe and the leeward
pler is konown or that the supporting pier 1s free to rotate and can, therefore, develop no
resistance to transverse forces. The forces in the tie-doun cables and thelr variacion

with applied 1ift and drag forces are discussed in the following.

Load Case No. 3 - In Figure 7.17 the meagured forces in the active diagonal tie and

in the over-the-ctop tile at the windward wall are plotted againat the applied drag and lift
forces, respectively., It 1s seen that the force in the dilagonal tile Increases rapidly

when the applied drag load exceeds 82 1bf/fc (1.2 kN/m), indicating that sliding of the
longitudinal scringers on the plywood pads covering the support columns has occurred.

Beyond thils point approximately 63 percent of the increase in the applied drag load is
resisted by the diagonal tle. From measurements of vertical forces in the foundation
assembly, the change in the vertical reaction at the leeward stringer between load increments
4 and 6 of Figure 7.17 was approximately 500 1bf (2.2 kN), suggesting a coefficient of
friction of 0.4 between the plywood pads and the bottom flange ¢f the longitudinal stringer
of the mobile home,

The force in the over-the-top tie, while plotted sgainst the vertical lime load in
Figure 7.17, actually depends upon both the applied drag and lift forces as the restoring
moment due to the dead load of the moblle home 1s exceeded. However, with the drag and
lift forces maintained at a conetant relative intensity a linear plot should be ocbtained.
This is i1llustrated by Load Case No. 4.

Load Case No. 4 - With reference to Figure 7.18, the cthreshold of aliding is not

clearly defined, but 1t has been substantially increased by preloading the over-the-top
tie. The relationship between the force in the tie and the applied 1ift and drag loads
becomes highly linear after the fourth lead increment. Changes in the overturning moments
due to lift and drag and the resisting moment due to the tie-down cable on the windward

side differ by approximately 3 percent over the linear range.

On the basls of these results it can be concluded that accurate estimates of tle-dowm
forces under extreme loading conditions which overcome the restoring moment due to dead lecad
can be made with proper choice of friction coefficient and the assumption that the force
in the leeward portion of the over-the-top tie 1s zero. As suggested earlier, the assumption
that t.e supporting pilers can resist transverse forces may not always be valid. Given the
fluatr. aring nature of 1ift and drag forces, it is entirely possible that a mobille home can
"walk" arcoss the pler cap if the over-the-top tles are slack, thus subjecting the diagonal
tie to the full intemsity of the drag load.
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APPLIED DRAG OR LIFT LOADS {1bt/1$}

120

100

80

60

40

20

LOAD CASE No.3

Diagonal
ax”
/

Over-the-top

400 600
FORCE IN TME-DOWN CABLE
{(Pounds)

Fig. 7.17 - Forcea in Tie-Dowm Cables for Load Case No. 3
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8. CONCLUSIONS AND RECOMMENDATIONS

Based on full-gcale meagurements of wind epeeds and concomitant loads acting on a
12 by 60 £t (3.7 by 18.3 m) mobile home and the behavior of this moblle home under simulated
loads corresponding to basic wind speeds of 70 and 90 wph (31 and 40 m/s}, the following

conclusions can be stated:

(1) The loads listed in Table 15 represent the average maximum values likely to occur for

moderately open wind exposures and for basic wind speeda of 70 and 90 mph (31 and 40 w/s).

(2) Measured drag loads tend to confirm the design drag loads currently specified in the
federal Mobile Home Construction and Safety Standards (December 1975). For the same basic
wind speeds, uplift loads extrapolated from full-scale measurements are approximately 80

percent greater than the desilgn uplift loads currently specified.

(3) Extreme negative pressure fluctuations on the exterior of single-wide mobile homes
occur on the end walls and along the perimeter of the roof over strips approximately
2 fr (0.6 m) wide.

(4) Average maximum uplift loads are not strongly influenced by the presence or absence of
skirting. Drag loads can be assumed to vary directly with the projected area of the mobile

home.

It 18 felt that the following conclusions will be useful irn any future work dealing with

wind forces on mobile homes.

(5) The resonant component of response to drag and lift forces is negligible for basic wind

speeds up to 90 mph (40 m/s).
(6} The average maximum values of pressure and force coefficients can convenlently be
expresaed in terms of a mean coefficient and the product of a peak factor and a root-mean-—

square (r.m.s.) coefficient.

(7) A Weibull distribution sacisfactorily describes the probability distribution of peak

presaure and load fluctuations,

(8) Accurate estimates of tle-down forces under loading conditioms which overcome the dead-

load restoring moment can be made on the basis of simplifying assumptions.
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The followling recommendations are made with regard to the utilization of results obtalned

from this study and with regard to future research into wind effects on mobile homes.

(1) The loads listed in Table 15 should form the basis for the design of mobile homes to
resiat wind forces and wind load provisilons of the federal Mobile Home Construction and Safety

Standards should be revised as suggested by the wording of Appendix B of this report.

{2) Consideration should be given to the testing of moblle home scale models of various
geometries in wind tunnels to augment the reccmmended design loads listed in Table 15,

Experimental data présented in this report should be used to validate the modeling technique,

{3) Realistic limitations on structural deflections should be establighed for service load

conditions, taking into account recent innovations in mobile home design and construction.

(4) Additional research should be conducted to establish an appropriate working stress design
equation for tie—down hardware and its interface with the mobile home. Estimates of the
coefficlent of variation of resistance for various tie-down components should be based on

load tests that simulate the mean and fluctuating components of 1ift and drag forces reported

herein.

In conclusion, it must be emphasized that the recommended design wind loads listed in
Table 15 and in Appendix B are based on direct field measurements carried out on a full-
scale mobile home, the gecmetry and mass distribution of which are representative of current
single-wide moblle home construction. These load recommendations are in no way related to
the construction details, load-deflection relationships and failure modes discussed in
Section 7 of this report. The measurements presented in Section 7 are expleoratory in nature
and are not claimed to be representative of structural characteristics of current mobile

home construction.
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11, APPENDIX A
Illustrative Example - Determination of Design Loads

To illustrate the precedure outlined in Section 6.4, the average maximum preasure coef-
ficienrs and the recommended design pressure for tributary roof areas (excluding the roof

perimeter) are determined for a single-wide mobile home in the following example.

The multiple-point pressure coefficients for Record No. 10-4, taps R8 to Rll, are
presented in Table 4. These coefficients were computed using a record length of 304 seconds
and a mean wind speed of 13.0 mph at the helght of the mobile home (see Table 1). Also
listed in Table &4 are the peak factor g, the upecrossing rate s the peak rate np, and the
Weibull parameters ¢ and k. As previously discussed, the values of CE’ CP , ¢ and k are

considered to be invariant with wind speed, °

Agsuming a basic wind speed of 70 mph, the mean dynamic reference pressure, 9 is

obtained from Eq. 21,
3 = (0.0011) (705 = 5.4 psf.

The value of P(>X) is obtained from Eq. 23

13,0
(660) (0.81)(70)

= 1.5 x 1072

P(>X) =

The associated peak factor, g, can now be determined, either by using Eq. 11 or by resorting

to probability paper as shown in Figure 5.6.

72
_(O.SJ
e

From Eq. 11,

- 3.5 x 10”2

and

Since negative departures from the mean are of intereat for external pressures acting
on the roof (suction), the peak factor is based on negarive departures from the mean and

the peak negative pressure coefficient is obtained as follows:
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C-a=C-+gtC see Eq. 22)
- gpo ( q

-0,95 + (-8.6)(0.35)
-3.96

These are the values of P(>X), g and Cﬁ listed in Table 10 for Record No. 10-4 and for
Upy ™ 70 mph. An identical procedure is used to obtain the corresponding values for
YFd
on pooltive departurea from the mean since this will, when combined with the negative

= 90 mph. In determining the internal pressure coefficients, the peak facter im based
external pressure acting on the roof, produce the most critical pressure combination,

Again with regard to tributary areas of the roof, the values of Cﬁ listed in Table 11 are
obtained from averaging the relevant multiple point pressure coefficients listed in Table 10
and the internal pressure coefficients listed in Table 9. For Uy = 70 mph (Table 11), the
values of Ca for tributary roof areas and for the maximum internal pressure are -4,30 and
+1.00, respectively. The corresponding values of p (see Eq. 22) for ah = 5.4 paf are
-23.2 psf and +5.4 psf, reapectively. Since these pressures both act upward on the roof, the

combined pressure 1s -23.2 -5.4 = -28,6 psf for u__ = 70 mph. Finally, applying the load

F
reduction factor of 0.8 for working streas deaign as 1s diacusaed in Section 6.6, the
recommended load for the design of trusses, roof membrane and fasteners in the standard wind

zone (Table 15) 1s (0.8)(-28.6) = -23 paf,
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12. APPENDIX B

Recommended Revisione of Sectlon 280,305 "Structural Design Requirements" = Federal Mobile

Home Congtruction and Safety Standards, December 18, 1975.

The following changes in the rules and regulations of Section 280.305 "Structural
Design Requirements' are recommended on the bagils of full-scale measurements, deslgn criteria
and procedures described elsewhere in thls report. The loads indicated in the following
paragraphs are equivalent static loads for the design of mobile homes and their anchoring

systems to resist wind forces and represent average maximum loads for the conditions stated.
RULES AND REGULATIONS

Sec. 280.305 Structural design requirements.

{a) (See original text)

(b) Design Loads. (1) Deeign dead loads. Deslgn dead lcads shall be the actual dead load
supported by the structural assembly under consideration. (2) Design live loads. The design
live loads, including wind and snow loads, shall be as specified in this Section and shall

be considered to be uniformly distributed. The roof live load or snow load shall not be
considered as acting simultaneously with the wind load and the roof live or snow load and
floor live loads shall not be considered as resisting the overturning moment or sliding due
to wind. (3) When engineering calculations are performed, allowable unic stresses may be
increased as provided in the documents referenced in Sec. 280.304 except as shown otherwise
in Sec. 280.306(a). (4) The Data Plate posted in the mobile home (See Sec. 280.5) shall

ghow for which structural zone(s) of the USA the mobile home has been designed and the actual
design external snow and/or wind live locads. The Data plate shall include reproductions cf the
Load Zone Maps shown Ln S5ec. 280,305(c) and (d) and related information. The Load Zone Maps

shall be not less than one-half the size i1llustrated,

(¢) Wind Loads. (1) Standard Wind (Zone I). When a moblle home 1s not designated as
"Hurricane-Resistive," the moblle home and each wind resisting part and portion thereof shall
be designed for the loads listed under "Standard Wind (Zone I)" in the table below.

(2) Hurrioane Resistive (Zone II). (i) When a mobile home is designated as "Hurricane
Resistive," the home and each wind resisting part and portion thereof shall be designed for
the leads listed under "Hurricane Resistive (Zome II)" in the table below. (i1) For exposures
in coastal and other areas where wind records indicate significantly higher loads than the
loads specified for Zone I and Zone II, the Department may establish mere stringent require-

ments for homes known to be destined for such areas.
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(@) Roof .icads. (1) Flat, curved and pilctched roofs shall be designed to resist the fol-
lowing live loads, applied downward on the horizontal projection as appropriate for the
design zene marked on the mobile home:

Pounds per square foot

North Zone e e e e e e e e e 40
Middle Zone================ 30
South Zone-- 20

(2) For exposures in areas {mouncalnous or other) where snow records or experience
indicate significant differences from the loads stated above, the Department may establish
more stringent requirements for homes known to be destined for such areas, For snow
loads, such requirements are to be based on a roof snow load of 0.6 of the ground snow
load for areas exposed to wind and a roof snow lcad of 0.8 of the ground snow lead for

sheltered areas.
{(e) Design Load Deflection. (S5ee original text)
(f) Fastening of Structural Systems. (See original text)

(g) Walls. The walls shall be of sufficient strength to withstand the load requirements
a8 defined in Sec. 280.305(c) and (d) of this part and, when sub]ected to horizontal loads
of 15 and 25 lbs;‘ft2 for Zone I and Zone II, respectively, shall not exceed the deflectilons
as specified in Sec. 280.305(e). The cconnections between the bearing walls, floor, and rocof
framework members shall be fabricated in such a manner as to provide support for the material
used to enclose the mobile home and to provide for tranafer of all lateral and vertical loads
to the floor and chassis,

(1) Except where substantiated by engineering analysils or tests, studs shall not be
notched or drilled in the middle one-third of their length.

(2) Interior walls and partitions shall be constructed with structural capacity
adequate for the intended purpose and shall be capable of resisting a horizontal load of
not less than five pounds per square foor, Finish of walls and partitioms shall be securely

fFagtened to wall framing.
{(h} Floors. (See oripginal text)

(1) Roofs. (1) Roofs shall be of sufficlent strength to withstand the load requirements

as defined in Sec. 280.305(b), (c) 'and (d) of this part and, when subjected toc uplift loads
of 9 and 15 lbs/ft2 for 2one I and Zone II reapectively, or the roof loads of Sec. 280.305(d),
shall not exceed the deflections specified in Sec. 280.305{e). The connectlons between roof
framework members and bearing walle shall be fabricated in such a manner to provide for the
tranafer of design vertical and horizontal loads to the bearing walls and to resist uplifr

foreces.
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{2) Roofing membranes shall be of sufficient rigidity to prevent deflection which would
permit ponding of water or separation of seams due to wind, snow, lce, erectlon or transpotr-
tation forces.

(1) Cutting of roof framework members for passage of electrical, plumbing or mechanical
systems shall not be allowed except where subatantiated by engineering analysis.

(4) All roof penetratioms for electrical, plumbing or mechanical systems shall be
properly flashed and sealed. In addition, where a metal rocf membrane is penetrated, a
wood backer shall be installed. The backer plate shall be not less than 5/16 inch plywood,
with exterior gluea, secured to the roof framing system beneath the metal roof, and shall

be of a size to assure that all screws securing the flashing are held by the backer plate.
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Degign Loade for Standard and Hurricane Wind Zones

STANDARD HURRICANE
(Zone I) {(Zone II)

ROOF Deaign of trussea, roof membrane and fasteners (except as noted below) =23 {-18) =40 (-30)
Roof membrane and fastenexs aon strip 2 feet wide extending around perimeter
of roaf =36 -61
Overhangs (net uplift) 45 77
SIDE WALLS Depign of studs, doora, windows, exterior wall covering and fasteners
(except as noted below) 15 26
=12 -21
Exterior wall covering and fasteners at ende of sidewalls on vertical arripe
6 feet wide -24 -40
END WALLS Deaign of studs, windows, exterior wall covering and fasteners 15 26
=32 {-24) =56 (-40)
FLOOR Deaign of Joista, floor panels and fasteners (occupancy load excluded) 6 10
DRAG LOAD Lead acting on horilzontally projected area of structure and used for
design of structural subsystems to resist racking (See Note &)
End sections (1/4 length) 17 (15) 29 (24)
Central section (1/2 length) 15 24

UPLIFT LOAD Load acting verticaelly upward on plan area of structure and uped for
deslgn of atructural subsyscems to resist bending in vertical plane (See Note 5) 16 28

1, All preasures in pounds per square foot.
2, Negative gign lndicates pressures acting outward,
3. Loads indicated by ( ) are to be applied to double-wide unita only.
Resultant to be applied at {.6h above ground level. h is height of roocf-wall intersection.
5. Resultant to be applied at 0.4W from windward edge of roof. W 1s width of wobile home.
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